Preliminary results of fractionation by gel filtration of alkaline and acid phosphatase from various sources are reported. The results indicate that the main alkaline phophatase activity of normal serum is derived from the liver. Acid phosphatases of prostatic and erythrocytic origin are distinctly separated by this method.
The demonstration of tissue specific isoenzymes of lactic dehydrogenase and their variations in certain diseases (1, 2, 3) has invigorated the interest for further fractionation of other serum enzymes. Recently FLODIN and KILLANDER (4) have reported on the fractionation of human serum proteins by filtration through porous dextran gel " . This method exposes the proteins to very mild conditions and the fractionation is independent of variations in pH. The method therefore seemed especially suitable for separation of enzymes. -This report concerns preliminary results of fractionation by gelfiltration of alkaline and acid phosphatases obtained from various sources known to be rich in these enzymes.
Experiments
Tissue extracts of human liver, intestinal mucosa and bone were prepared according to HODSON et. al (5) with the exception that the final centrifügation was performed at 6000^ for 30 minutes. Bile, diluted 1:10 with saline before use, was procured by punture of a functioning gallbladder under operation. Leukocyte suspensions were prepared as described by DIOGÜARDI et al. (6) . The alkaline phosphatase was released from the cells by repeated freezing and thawing. Erythrocyte acid phosphatase was prepared from washed red blood cells haemolyzed by freezing and thawing. These extracts as well as a sample of. seminal plasma containing prostatic acid phosphatase were centrifuged at 6000 £ at 4° and the supernatants used for the filtration experiments. Normal serum was obtained from healthy blood donors.
Fractionation'.
Columns with bead polymerized dextran "Sephadex G-200" (Pharmacia, Uppsala, Sweden) were prepared as described by FLODIN (7). For the experiments on alkaline phosphatases a 4 X 100 cm column equilibrated with a buffer consisting of l m NaCl in 0.1 m Tris-HCl, pH = 8.0, was used. The acid phosphatases were fractionated on a smaller column 2 X 55 cm equilibrated with a 0.1 m citrate buffer, pH = 5.5, containing l m NaCl. Samples of 2-12 rn/ were used for each experiment, the amount varying with the phosphatase activity of the extracts. To correlate the relative position of various peaks of activity 2-5 m/ of normal serum was mixed with the extracts before the gelfiltration was started. The phosphatase of this serum had been inactivated by incubating at 57° for one hour prior to use. The effluent from the large column was collected in 5 m/ fractions, from the smaller one in 1 m/ fractions. The protein concentration was determined by ultraviolet absorbancy or according to DANGHADY et al. (8) . The phosphatase activity at pH = 10.5 or 5.5 respectively was determined with p-nitrophenylphosphate ("Sigma 104") as substrate.
Results
The proteins of normal serum were separated by the gelfiltration in three main fractions ( Fig. 1) as reported by FLODIN and KILLANDER (4) . When the alkaline phosphatase activity of the effluent was determined three peaks were obtained, the major one corresponding to the second protein fraction. The extract of intestinal mucosa revealed after gelfiltration two zones of activity coinciding with two of the peaks in normal serum. The main activity of the mucosal extract, however, was located in the region of the first protein fraction. It will be seen that the alkaline phosphatase obtained from leukocytes appeared as a single peak of activity in the same portion of the effluent. Figure 2 shows that both the bile and the extracts of liver and bone contained alkaline phosphatases which appeared in the effluent simultaneously with the first protein fraction. In addition the liver extract disclosed appreciable enzyme activity at the site of the second protein peak while the bile only contained minute phosphatase activity in this region. The experiment with bone extract also revealed a minor peak between the first two protein fractions. Preliminary experiments were conducted to study the behavior in the gel of acid phosphatases of prostatic and erythrocytic origin. The acid phosphatase in seminal plasma was eluted as a single peak of activity in the region of the second protein fraction of normal serum (Fig. 3) . The erythrocyte phosphatase activity on the other hand appeared in two well separated zones in the last part of the effluent.
Discussion
By filtration through dextran gel Sephadex G-200 it is possible to separate several different phosphatase isoenzymes. Similarly, isoenzymes of alkaline phosphatase have been demonstrated previously by electrophoresis in starch-gel (5, 9, 10). The results of the experiments in the present series on alkaline phosphatase from various sources seem to indicate that the main activity of normal serum is derived from the liver and not from the bone system. It is interesting to note that the alkaline phosphatase of bile behaves similarly in the gel as the bone phosphatase. This finding supports the generally accepted theory that the phosphatase of osseous origin is excreted through the bile (11 
